From submerged cultures of Scytalidium sp. 36-93, ten metabolites were isolated due to their effects on dihydroxynaphthalene (DHN) or DOPA melanin biosynthesis. Four of the compounds, scytalols A (1a), B (1b), C (2), and D (3), are new secondary metabolites , the structures of which were determined by spectroscopy, while the other compounds are known. Scytalols A (1a) and D (3) are selective inhibitors of DHN melanin biosynthesis and exhibit no antifungal or cytotoxic activities. Nectriapyrone, 6-methoxymellein and 4-chloro-6-methoxymellein stimulated the formation of DOPA melanin in B16-F1 melanoma cells in the absence of melanin-stimulating hormone.
In plant pathogenic fungi like Pyricularia oryzae and Colletotrichum species, the formation of melanized appressoria is prerequiste for successful invasion of the host1). The pigments of these fungi are synthesized via the polyketide pathway with 1,8-dihydroxynaphthalene being the intermediate which is polymerized by laccases2). In Streptomyces species, animals or melanoma cells dark pigments are formed via the DOPA pathway3). In order to detect selective inhibitors for both pathways, a screening using Lachnellula sp. A32-894), Streptomyces bikiniensis5) and B16-F1 cells5) as test systems was conducted. Extracts of Scytalidium sp. 36-93 exhibited strong inhibitory activity in all three test systems. Fractionations of the extracts revealed that several compounds were responsible for the activities. Further, the extracts contained nonselective as well as selective inhibitors of DHN melanin synthesis. Activity-guided isolation led to ten metabolites, of which four are new structurally related secondary metabolites for which we propose the names scytalols A (1a), B (1b), C (2), and D (3). Six of the active metabolites are known fungal metabolites, although they have previously been reported from other species: nectriapyrone6), mycorrhizin A7), (3Z)-dechloromycorrhizin A7), 6-methoxymellein7), 4-chloro-6-methoxymellein7) and linoleic acid8). In the present paper, the producing organism, the production and isolation of the compounds, their biological activities and structural elucidation will be described. When, during the isolation of the DHN melanin biosynthesis inhibitors (see Fig. 1 ), fractions eluting from the first silica gel column were tested in our three test The isolation of the metabolites responsible for the different activities is shown in Fig. 1 . Fraction 4 contained a metabolite with an UV spectrum similar to the spectra of the active metabolites from fraction 5 therefore, this metabolite was also purified. The physico-chemical properties of the four new compounds are given in Table 1 , while their 1D NMR data are given in Table 2 (1H and 13C NMR data). Pertinent long-range 1H-13C correlations observed in the HMBC spectra and NOESY correlations are summarized in Figure 2 . The NMR spectra of scytalols A (1a) and B (1b) are very similar, and the presence of the signals for an additional methoxy group in the NMR spectra of the latter as well as the difference in polarity between the two compounds suggested that lb is an O-methyl derivative of 1a. This was confirmed by high resolution mass spectrometry, which showed that the elemental composition of the compounds are C15H18O6 and C16H20O6, respectively. The unsaturation index of 7 dictates that 1a and 1b possess three rings as the NMR data suggest the presence of one carbonyl group and three carbon-carbon double bonds. 1H-1H correlations observed in the COSY spectrum revealed the spin system from 1-H2 to 2-H to 11-H to 10-H as well as to 12-H2.
Materials and Methods

General
The presence of a 1,2,3,5-tetrasubstituted benzene ni iety in all four compounds is supported by the observation of the typical coupling between 6-H and 8-H (2.4Hz). Further, two of the substituents are hydroxyl and carbonyl groups neighboring each other as suggested by the presence of a hydrogen bonded proton (observable in CDCl3). The structures of 1a and 1b could be established after the analysis of the HMBC data (see Figure 2) , from which the position of the acetal and the keto functions were determined. The relative stereochemistry of the compounds was determined by NOESY 2D NMR experiments (see Figure 2) . For all four com- The corresponding correlations were observed with scytalol A (1a). 1a: R = H; 1b: R = CH3.
Structure Determination of Scytalol C (2) and D (3)
According to high resolution mass spectrometry, the elemental composition of scytalol C (2) is C17H20O6. According to the 1H and 13C NMR data, it contains one additional double bond compared to scytalols A and B, and three methoxy groups. The chemical shifts for the tetrasubstituted benzene moiety are similar to those of scytalols A and B, although C-3 is shifted upfield and C-10 and 10-H downfield. The HMBC correlation (see Figure 2 ) between one of the methoxy protons and a protonated olefinic carbon resonating at 160.6ppm in the 13C NMR spectrum suggested the presence of a enol methyl ether, and this functionality turned out to be a good starting point for the unravelling of the structure. This methoxylated double bond is conjugated to the keto function, according to the correlations shown in Figure  2 while the C-10 oxygen is part of a tetrahydrofuran ring, which explains the differences in the NMR data (vide supra). The NOESY correlations observed between THE JOURNAL OF ANTIBIOTICS APR. 1998 11-H, suggests that the C-1/C-2 double bond is E, as indicated in Figure 1 . The 13C NMR data of the left part (C-3 through C-10) of scytalol D (3) is almost identical to those of scytalols A (1a) and B (1b). However, the elemental composition of scytalol D (3) is C14H16O5, suggesting that it has lost an oxygenated carbon compared to scytalol A (1a). Its unsaturation index is 7, and with three carbon-carbon double bonds and two keto functions this suggests the presence of two rings of which one is the benzene ring. COSY and HMBC correlations (see Figure 2) show that the missing carbon is C-1, presumably lost by decarboxylation during the biosynthesis. The similar situation as in 1a and 1b, with a strong NOESY correlation and a small 1H-1H coupling constant between 10-H and 11-H, is observed with scytalol D (3), and the relative stereochemistry as well as conformation should be the same. Two of the new metabolites, scytalols B (1b) and C (2), are methyl acetals, and could be suspected to be formed chemically during extraction and work-up.
However, as they are obtained also during carefully controlled extraction and work-up conditions when no methanol is present, they are believed to be true natural products. In addition, both methyl acetals were obtained as single isomers, which would not be expected it they were formed chemically. This is in agreement with previous reports about the isolation of acetals of heptaketide naphthoquinones 14,15) as true metabolites. The scytalols are heptaketides related to the fusarubins.
However, while most heptaketides with this skeleton reported are naphthoquinones, with keto functions on both C-3 and C-10 (e. g. 5-deoxyfusarubin16)), and with an additional hydroxyl group on C-8 as well as a C-2/ C-11 double bond (e. g. the antibiotics fusarubin17) and herbarin18), or derivatives thereof), the compounds reported here are comparably less oxidized.
Biological Activities
The activities of the isolated metabolites are summarized in Tables 3 and 4 . As can be extracted from (1a) is responsible for the activity. That would also explain why scytalols A (1a) and D (3), which only differ in the C-2 hydroxymethyl group present in the C-13 keto form of la, possess similar bioactivities. In B16 F-1 cells, MSH-stimulated melanin synthesis was compounds had no effect, except the mycorrhizins which were highly cytotoxic (data not shown). In cells without MSH added, melanin synthesis was stimulated by nectriapyrone and the melleins as shown in Table 4 . The three compounds were equally active, but much less than rolipram20).
